found through modeling of chondrule formation in nebular shocks. We discuss in particular the inferred thermal histories of chondrules [15] and their retention of volatiles [16] , including recent studies that question the long-accepted thermal histories [17] [18] .
Discussion: We assess current shock models for chondrule formation and discuss what further work is needed. Models of large scale shocks, such as those driven by GIs, are most consistent with the cooling rates of chondrules, but have yet to be modeled with the high densities of solids thought to be necessary for volatile retention, and have not accounted for vertical energy losses. Bow shocks occur in an environment conducive to volatile retention, but cooling rates are at the very upper end of (or above) the range of the inferred thermal histories of chondrules. Finally, as both GI-driven shocks and bow shocks could have occurred in the solar nebula, we discuss predictions made by shock models and challenge the meteoritical community to examine available samples to test these predictions.
